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Amendments to the Specification: 

Please replace the paragraph beginning on page 6, line 1 with the following amended 
paragraph: 

As shown in figure 1, plasma source 100 features a processing chamber comprising 101, 
having therein a large concentration of a halogen-based gas. A second chamber 1 1 1 is coupled 
to the processing chamber 101 and contains therein an electron source which provides a high 
energy electron beam 1 12, in the second chamber 111. Processing chamber 101 features means 
for shaping the high energy electron beam confiner which in the example embodiment is a 
longitudinal magnetic field applied to the surface of the chamber wall in the direction of 
propagation. The longitudinal magnetic field generally is externally generated, and applied to 
keep the beam from expanding and striking the substrate, and to keep the beam current density, 
and thus the plasma density approximately constant as the beam propagates, and to retard the 
outward flow of plasma electrons. In an example embodiment, the magnetic field is produced by 
positioning magnetic field coils, or possibly permanent magnets, along to direction of electron 
beam propagation. 

Please replace the paragraph beginning on page 6, line 19 with the following amended 
paragraph: 

In operation the high energy electron beam 403-112 produced in the second 
chamber 1 1 1 is injected into the processing chamber 101 and is confined transversely by the 
magnetic field. The confined high energy electron beam 402-112 in the processing chamber 101 
ionizes the gases creating a dense, ion-ion plasma 103 in the processing chamber. The ion-ion 
plasma is produced continuously in time. The high energy electron beam 402-112 injected into 
the processing chamber 101 creates a ion-ion plasma 103 by dissociating the molecules of the 
halogen-based gas into a group of cold plasma electrons, free electrons and positive ions 109. 
Specifically, the plasma electrons and positive ions 109 are created through ionization, while 
neutral radicals are created through the disassociation of the halogen molecules. 
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The cold free electrons (lev) created in the plasma attach to halogen molecules to form negative 
ions 108. This produces a dense plasma 103 that features a large concentration of positive ions 
109, negative ions 108 and neutral radicals 110. 

Tlease replace the paragraph beginning on page 7, line 14 with the following amended 
paragraph: 

The distance from the electron beam 403 -112 to the substrate stage provides 
additional control over the particle fluxes, separate from the beam and gas parameters. Typically 
the stages sit 1cm or more from the electron beam 402 -112 in order to prevent the beam 402-112 
from striking the material being processed 107. 

Please replace the paragraph beginning on page 9, line 9 with the following amended 
paragraph: 

Figure 2 shows an example beam source used to produce a high energy electron 
beam. Referring to figure 2 a high- voltage discharge 202 , produced by high voltage source 205. 
is struck between a long, hallow cathode 201 and a slotted anode 203. A portion of the 
discharge current emerges in the form of an energetic electron beam 204 that passes through the 
slot into the processing chamber, while the remainder of the discharge current flows to the anode 
203. 
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Please replace the paragraph beginning on page 9, line 18 with the following amended 
paragraph: 

Referring again to figure 1, the magnetic field is applied to the electron beam 403-112 to 
prevent the beam from striking the stage or the material being processed 107, and to keep the 
beam current density approximately constant over the propagation length, an to reduce the 
outward flow of plasma electrons. A field of around 200 G keeps the beam gyroradius under 1 
cm, which is generally sufficient for CIIPS. The field strongly retards the flow of plasma 
electrons but has little effect on the massive ions, and as a result, 

negative ions can escape the plasma and strike the substrate 107 more easily than in other plasma 
sources. 

Please replace the paragraph beginning on page 10, line 3 with the following amended 
paragraph: 

As the electron beam 403-112 collides with the halogen and other gas molecules, 
it generates ions, electrons, and radicals through ionization and dissociation. At the same time, 
gas flow keeps the gas cold and the degree of ionization and dissociation low. The plasma 
electrons therefore cool rapidly and attach to form negative ions, thereby producing a weakly 
ionized but dense plasma 103 consisting mainly of positive 109 and negative ions 108 and 
neutral radicals 1 10. As these particles diffuse out of the plasma, they etch any reactive material 
they contact. 
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